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TD.1.0 Introduction 

TD.1.1 Description of Reports 
A tremendous amount of information was generated during this economic analysis, and the details of the 
study can be overwhelming.  To communicate this information effectively to a broad spectrum of people, 
it was necessary to separate the report into three volumes.  A brief description of these reports follows:  

• Main Report 
The Main Report summarizes the analyses and results of the Economic Analysis.  After introductory 
sections, the report starts by describing the basic approach used to evaluate the economic feasibility 
of the various alternatives (Section 3).  A listing of the economic modeling results, and overall review 
and comparison of the economic feasibility of the various project alternatives follows (Section 4).  
Section 5 gives a discussion of how the model results are sensitive to variations in climate 
assumptions, to assumptions regarding the local infrastructure protection measures, and to 
assumptions made regarding erosion of the lake’s natural outlet.  In Section 6, conclusions are drawn 
regarding the economic feasibility, risks, and effectiveness of the various alternatives. 

• Technical Appendix 
By comparison to the Main Report, the Technical Appendix gives much more detail regarding the 
study methodology and results.  Part I of the Technical Appendix describes the methodology and 
general assumptions used in the detailed evaluation for the Economic Analysis.  Data and 
assumptions used in the analysis of the identified features are included in the Part I appendices.  
Part II of the Technical Appendix compares the economic feasibility of the various alternatives and 
evaluates the effects of different lake level futures on the results.  Complete detailed results for one 
flood control alternative are also included in Part II, providing an example of how the costs and 
damages are computed for individual features. 

• Tabular Data 

The Tabular Data document provides the detailed tabular results of the various alternatives that were 
analyzed, grouped by analysis (stochastic and scenario-based).  The conclusions of the Economic 
Analysis are founded on the detailed results presented in the Tabular Data document. 

TD.1.2 Analyses 
The economic analysis for Devils Lake alternatives requires a prediction of the potential future climatic 
conditions and lake levels.  Devils Lake is a landlocked lake so the range of future fluctuations is more 
difficult to predict than in a simpler system such as a river.  Future lake levels are affected by a variety of 
climatic factors as well as by the lake level in previous years and the groundwater level.  The predictions 
made for Devils Lake peak levels even one year prior can be highly variable from the actual recorded 
levels the next year. 
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Therefore, the economic analysis had to consider various lake level futures.  The stochastic analysis 
provides an average economic estimate based on the probability of future lake levels.  Because the recent 
lake levels have exceeded the predictions that have been based on historical lake levels, the Wet Future 
Scenario analysis was also evaluated. 

• Stochastic Analysis – This economic analysis used a large set of possible future lake levels to 
determine the likelihood of future lake levels.  These were produced from a lake level model created 
by the United States Geological Survey (USGS).  That model created 10,000 “traces” of future lake 
levels.  Each trace shows a 50-year sequence of lake levels. 

• Wet Future Scenario Analysis – This economic analysis evaluated one set of 50-year lake levels that 
is based on recent climatic conditions.  The Wet Future Scenario repeats the climatic and hydrologic 
conditions for the seven highest inflow years in recent history (1993–1999) for three cycles, causing 
the lake to overflow.  The remaining years of the 50-year cycle were defined assuming climatic and 
hydrologic conditions similar to 1980–1999. 

It was necessary to also evaluate the economic feasibility of various alternatives based on average or dry 
scenarios to define the sensitivity under a wide range of potential futures.  This sensitivity analysis 
evaluated a set of three scenarios that are representative of three categories of future lake levels—a Dry 
Future and two Moderate Futures.  These scenario analyses are representative of various categories within 
the stochastic traces. 

• Dry Future Scenario—The traces represented by this scenario generally show a decreasing pattern in 
the inflows and lake levels.  The Dry Future represents those traces that have an average peak lake 
level of 1448 (approximately 36% of the stochastic traces).  This dry future trace was obtained from 
within the stochastic traces, as a trace that was representative of this category. 

• Moderate Future 1 Scenario—Moderate Future 1 represents those traces that have an average peak 
lake level of 1450 (approximately 30% of the stochastic traces).  This moderate future trace was 
obtained from within the stochastic traces, as a trace that was representative of this category. 

• Moderate Future 2 Scenario—Moderate Future 2 represents those traces that have an average peak 
lake level of 1455 (approximately 25% of the stochastic traces).  This moderate future trace was 
obtained from within the stochastic traces, as a trace that was representative of this category. 

TD.1.3 Alternatives 
The economic analysis for Devils Lake also required evaluation of various alternatives that would reduce 
the future lake levels and/or protect the downstream waters.  For this analysis, a wide range of alternatives 
was analyzed, ranging from measures within the basin to an outlet.  

The alternatives that were analyzed varied depending on the scenario that was being analyzed.  
Table TD.2 lists the alternatives that were analyzed for at least one of the scenarios. 
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TD.1.4 Tabular Data 
The tables presented in this report are grouped first by analysis and then by alternative.  The analyses are 
separated by tabs — Stochastic, Wet Future, Moderate Future 1, Moderate Future 2, and Dry Future.   

The tables at the start of each section list the table numbers and a brief description of the tables included 
in that section.  Since only certain alternatives were analyzed for each analysis, each analysis may include 
different tables.  If no table is included, the alternative was not analyzed for that analysis. 
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Table TD.1 

Categories of Traces for Evaluating Impacts of Alternatives 

Scenario 
Peak lake level during 

2001-2050, with no outlet 
Percent of traces 
(out of 10,000) 

Average peak 
lake level 

Dry 1,447.0 to 1,449.0 35.6 1,448.1 

Moderate 1 1,449.1 to 1,452.0 29.9 1,450.2 

Moderate 2 1,452.1 to 1,459.0 25.0 1,454.9 

Wet 1,459.1 to 1,465.0 9.5 1,461.1 
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Table TD.2 

List of Alternatives and Sensitivity Analyses Analyzed 

Upper Basin Management 

Maximum Infrastructure Protection 

Expanded Infrastructure Measures 

West Bay 300 cfs Constrained Outlet 

West Bay 480 cfs Unconstrained Outlet 

Pelican Lake 300 cfs Constrained Outlet 

Pelican Lake 480 cfs Unconstrained Outlet 

Combination 1 – Upper Basin Management and Maximum Infrastructure Protection 

Combination 1 – Upper Basin Management and Expanded Infrastructure Measures 

Combination 2 – West Bay 300 cfs Constrained Outlet, Upper Basin Management, and Maximum 
Infrastructure Protection 

Combination 2 – West Bay 300 cfs Constrained Outlet, Upper Basin Management, and Expanded 
Infrastructure Measures 

East End 480 cfs Unconstrained Outlet 

Raise Natural Outlet 

Outlet Erosion: West Bay 300 cfs Constrained Outlet 

Outlet Erosion: West Bay 480 cfs Constrained Outlet 

Combination 2 with Outlet Erosion – West Bay 300 cfs Constrained Outlet, Upper Basin 
Management, and Maximum Infrastructure Protection 

Combination 2 with Outlet Erosion – West Bay 300 cfs Constrained Outlet, Upper Basin 
Management, and Expanded Infrastructure Measures 

 

 


































































































































































































































































































































































































































































































































































































































































































































































































	Table of Contents
	Addendum
	TD1.0 Introduction
	TD2.0 Stochastic Scenario
	ST-1 Tables
	ST-2a Tables
	ST-2b Tables
	ST-3 Tables
	ST-4 Tables
	ST-5 Tables
	ST-6 Tables
	ST-7a Tables
	ST-7b Tables
	ST-8a Tables
	ST-8b Tables
	ST-10 Tables

	TD.3.0 Wet Future Scenario
	WF-1 Tables
	WF-2a Tables
	WF-2b Tables
	WF-3 Tables
	WF-4 Tables
	WF-5 Tables
	WF-6 Tables

	TD.4.0 Moderate Future 1 Scenario: 1450 Peak Lake Level
	M1-1 Tables
	M1-2 Tables
	M1-3a Tables
	M1-3b Tables
	M1-5 Tables
	M1-6 Tables

	TD.5.0 Moderate Future 2 Scenario: 1455 Peak Lake Level
	M2-1 Tables
	M2-2 Tables
	M2-3a Tables
	M2-3b Tables
	M2-5 Tables
	M2-6 Tables

	TD6.0 Dry Future Scenario
	DR-1 Tables
	DR-2 Tables
	DR-3a Tables
	DR-3b Tables
	DR-5 Tables
	DR-6 Tables

